We present Southern African Large Telescope (SALT) follow-up observations of seven massive clusters detected by the Atacama Cosmology Telescope (ACT) on the celestial equator using the Sunyaev-Zel'dovich (SZ) effect. We conducted multi-object spectroscopic observations with the Robert Stobie Spectrograph in order to measure galaxy redshifts in each cluster field, determine the cluster line-of-sight velocity dispersions, and infer the cluster dynamical masses. We find that the clusters, which span the redshift range 0.3 < z < 0.55, range in mass from (5 − 20) × 10 14 M (M 200c ). Their masses, given their SZ signals, are similar to those of southern hemisphere ACT clusters previously observed using Gemini and the VLT. We note that the brightest cluster galaxy in one of the systems studied, ACT-CL J0320.4+0032 at z = 0.38, hosts a Type II quasar. To our knowledge, this is only the third such system discovered, and therefore may be a rare example of a very massive halo in which quasar-mode feedback is actively taking place.
ber density as a function of mass and redshift, one is able to obtain constraints on cosmological parameters, including the amount of dark matter and dark energy in the Universe (e.g., Vikhlinin et al. 2009; Mantz et al. 2010; Sehgal et al. 2011; Benson et al. 2013; Hasselfield et al. 2013; Planck Collaboration 2013) . However, cluster mass -which is the property predicted by N-body simulations of cold dark matter -is not a directly measurable quantity, and must instead be inferred from the observable properties of the clusters. This has led to many studies that derive mass-observable scaling relations using a wide variety of observables including, optical richness (e.g., Rozo et al. 2009 ); X-ray luminosity and temperature (e.g., Vikhlinin et al. 2006) ; and Sunyaev-Zel'dovich effect signal (e.g., Sifón et al. 2013) .
The discovery of new clusters from large area surveys using the Sunyaev-Zel'dovich effect (SZ; Sunyaev & Zel'dovich 1970) began only in recent years (e.g., Staniszewski et al. 2009 ; Vanderlinde et al. 2010; Marriage et al. 2011; Reichardt et al. 2013; Planck Collaboration et al. 2013; Bleem et al. 2014) . The SZ effect is the inverse Compton scattering of cosmic microwave background photons by hot (> 10 7 K) gas trapped within the deep gravitational potential wells of massive galaxy clusters. It is almost redshift independent, and in principle, it allows the discovery of all clusters in the Universe above a mass limit set by the noise properties of the SZ survey (see, e.g., Birkinshaw 1999; Carlstrom et al. 2002) . In addition, the SZ signal, usually denoted by the integrated Comptonisation (Y ) parameter, has been shown to correlate with cluster mass, with relatively small scatter (e.g., Planck Collaboration et al. 2011; Hoekstra et al. 2012; Sifón et al. 2013) . Despite this, masscalibration is the main contribution to the error budget of current cosmological studies using SZ-selected cluster samples (e.g., Sehgal et al. 2011; Hasselfield et al. 2013; Reichardt et al. 2013; Planck Collaboration 2013; Bocquet et al. 2014) , and so further work in this area is clearly needed.
In this paper, we present the results of a pilot follow-up study of SZ-selected clusters detected by the Atacama Cosmology Telescope (ACT; Swetz et al. 2011 ) conducted using the Robert Stobie Spectrograph (RSS; Burgh et al. 2003) on the Southern African Large Telescope (SALT; Buckley et al. 2006) . The goals of this programme were to obtain spectroscopic redshifts and dynamical mass estimates through velocity dispersions for ACT clusters, with the aim of increasing the sample of clusters for our calibration of the Y -mass relation (Sifón et al. 2013; see Hasselfield et al. 2013 for joint constraints on the dynamical mass scaling relation and cosmological parameters).
The structure of this paper is as follows. We briefly describe the ACT cluster sample and the design, execution, and reduction of the SALT spectroscopic observations in Section 2. Section 3 presents the cluster redshifts and velocity dispersions. We compare the properties of the clusters studied here to previous observations of SZ clusters in Section 4 and summarise our findings in Section 5.
We assume a cosmology with Ω m = 0.3, Ω Λ = 0.7, and H 0 = 70 km s −1 Mpc −1 throughout. All magnitudes are on the AB system (Oke 1974) , unless otherwise stated.
OBSERVATIONS AND ANALYSIS

Cluster sample
The clusters targeted for SALT observations were drawn from the SZ-selected sample constructed by the ACT team ; Menanteau et al. 2013) . ACT (Swetz et al. 2011 ) is a 6 m telescope located in northern Chile that observes the sky in three frequency bands (centred at 148, 218, and 277 GHz) simultaneously with arcminute resolution.
ACT surveyed two regions of the sky, of which 755 deg 2 have been searched for SZ galaxy clusters. During 2008, ACT observed a 455 deg 2 patch of the Southern sky, centred on δ = −55 deg, detecting a total of 23 massive clusters that were optically confirmed using 4 m class telescopes (Menanteau et al. 2010; Marriage et al. 2011) . From 2009 From -2010 , ACT observed a 504 deg 2 region centred on the celestial equator, an area chosen due to its complete overlap with the deep (r ≈ 23.5 mag) optical data from the 270 deg 2 Stripe 82 region (Annis et al. 2011 ) of the Sloan Digital Sky Survey (SDSS; Abazajian et al. 2009 ). Hasselfield et al. (2013) describes the construction of the SZ cluster sample from the 148 GHz maps (see Dünner et al. 2013 for a detailed description of the reduction of the ACT data from timestreams to maps). Optical confirmation and redshifts for these clusters are reported in Menanteau et al. (2013) , using data from SDSS and additional targeted optical and IR observations obtained at Apache Point Observatory. All 68 clusters in the sample have either photometric redshift estimates, or spectroscopic redshifts (largely derived from SDSS data). The sample spans the redshift range 0.1 < z < 1.4, with median z = 0.5.
In this pilot study with SALT, we targeted seven of the equatorial ACT clusters detected with reasonably high signal-to-noise (4.6 < S/N < 8.3) and at moderate redshift (z ≈ 0.4), in order to ensure that targeted galaxies would be bright enough for successful absorption line redshift measurements given the capabilities of the RSS instrument at the time of the observations 1 . Sifón et al. (in prep.) will present observations of a further 21 ACT equatorial clusters observed with the Gemini telescopes.
Spectroscopic observations
We conducted observations of the seven target ACT clusters with RSS in multi-object spectroscopy (MOS) mode, which uses custom designed slit masks. Given that SALT is located at Sutherland where the median seeing is 1.3 (Catala et al. 2013) , we chose to use slitlets with dimensions of 1.5 width and 10 length. The latter was chosen to ensure reasonably accurate sky subtraction given these seeing conditions. The RSS has an 8 diameter circular field of view, and with these slit dimensions we found we were able to target 19-26 galaxies in each cluster field per slit mask. We selected 3-4 bright (15 − 17.5 magnitude in the r band) stars per cluster field for alignment of the slit masks during acquisition.
The slit masks were designed using catalogues extracted from the 8th data release of the SDSS (SDSS; Aihara et al. 2011) . We centred each slit mask on the Brightest Cluster Galaxy (BCG) coordinates listed in Menanteau et al. (2013) and estimated the colour of the red-sequence from visual inspection of the colour-magnitude diagrams. We used this information to define target galaxy samples for each cluster, prioritising the selection of galaxies with magnitudes fainter than the BCG and with colour bluer than our estimate of the red-edge of the red-sequence (note that these colour -magnitude cuts vary from cluster-to-cluster due to their slightly different redshifts). We then proceeded to assign slits to target galaxies in an automated fashion using an algorithm that prioritised objects closer to the cluster centre (in practice, this ensured that the number of objects whose spectra were centred horizontally on the detector array was maximised). The final masks were made using the PYS-LITMASK tool, part of the PYSALT 2 software package (Crawford et al. 2010) . We designed multiple masks for each target, although not all masks were observed. The RSS observations were conducted using the pg0900 Volume Phase Holographic (VPH) grating. We set the RSS camera station and grating angle to centre the wavelength coverage at the expected wavelength of D4000 for each cluster, since each cluster had either a spectroscopic or photometric redshift measurement ). The observing set up for z ≈ 0.3 clusters (i.e., most clusters in this sample; camera station 28.75 • , grating angle 14.375 • ) results in dispersion 0.98 Å per binned pixel (2×2 binning) with 4000 − 7000 Å wavelength coverage. This results in a resolution of ∼ 4 Å. There are two gaps in the spectral coverage due to physical gaps between three CCD chips that read out the dispersed spectra.
The design of SALT limits observations of objects on the celestial equator to approximately 3200 sec long intervals (referred to as observing blocks or tracks). In each observing block the position of the tracker must be reset and the object re-acquired, the mask must be aligned, and flats and arcs must be obtained. These operations incur significant overhead (≈ 1200 sec in total per block). We therefore obtained 2 × 975 sec RSS exposures per observing block for our first observations in July-September 2012. For some subsequent observations, we obtained 4 × 975 sec exposures by observing each mask in two observing blocks. Note that SALT is a queue-scheduled telescope and observations were obtained (sometimes of the same mask) on different nights throughout each observing semester. Table 1 presents a summary of the observations.
Spectroscopic data reduction
A combination of PYSALT and IRAF 3 tasks were used to reduce the spectra. PYSALT is a suite of PYRAF tools for the reduction 2 The PySALT user package is the primary reduction and analysis software tools for the SALT telescope (http://pysalt.salt.ac.za/). and analysis of data obtained from the RSS instrument mounted on SALT (see Crawford et al. 2010) . PYSALT tasks were used to prepare the image headers for the pipeline; apply CCD amplifier gain and crosstalk corrections; subtract bias frames; perform cleaning of cosmic-rays; apply flat-field corrections; create mosaic images; and extract the data for each target based on the slit mask geometry. IRAF tasks were then used to determine a wavelength dispersion function from a calibration lamp (Xenon or Argon); fit and transform the arc dispersion to the science frames; apply a background subtraction to each slitlet, the value of which is determined by a constant sampling area across the dispersion axis; combine images; and extract one dimensional spectra. For combined images, a maximum wavelength shift of 0.2 Å was measured between nights for observations of the same objects, well within the spectrograph resolution.
Galaxy redshift measurements
Galaxy redshifts were measured by cross-correlating the spectra with SDSS galaxy spectral templates 4 using the RVSAO/XCSAO package for IRAF (Kurtz & Mink 1998) . We ran the crosscorrelation repeatedly with starting redshifts spanning 0.0 < z < 1 in intervals of δz = 0.0001 for six different templates. We selected the redshift with the highest correlation coefficient as the best measurement for the given template. This method provided six possible redshifts per galaxy spectrum. The final redshift measurement for each galaxy was selected from these six candidate redshifts after visual inspection of the 1d and 2d spectra by two or more of the co-authors. . The left hand panel shows a 9 × 9 false colour SDSS optical image (g, r, i). Objects highlighted in cyan are spectroscopically confirmed members (see Section 3.2; spectra for objects marked with ID numbers are shown in the right hand panel); red circles mark non-members with confirmed redshifts. Only objects with secure redshifts (Q = 3 or greater; see Section 2.4) are plotted. In the right hand panel, black lines correspond to SALT RSS spectra (smoothed with a 10 pixel boxcar), while red lines show the best match redshifted SDSS spectral template in each case. The displayed object spectra span a representative range in r-band magnitudes, as indicated in the figure, and the spectrum for the brightest object is that of the BCG. In this case, the BCG (object 330) is a Type II quasar (see Section 4.2; it is highlighted with the yellow circle in the image). Similar figures for the other clusters can be found in the Appendix.
We defined a quality rating system (Q) to describe the confidence level of each redshift measurement (e.g., Wirth et al. 2004 ). Galaxies exhibiting multiple absorption and/or emission features were given a Q = 4 rating; Q = 3 corresponds to galaxies exhibiting a single, strongly detected feature; galaxies showing the proper z range but exhibiting no strong features were Q = 2; and galaxies with clearly spurious z values (where the cross correlation failed due to poor signal-to-noise) and no strong features were rated Q = 1. Redshift measurements with Q < 3 were as a result of poor signal-to-noise spectra, slits blocked by the guide probe, or telescope malfunctions such as slit mask alignment failure resulting in manual alignment.
Spectra of members of each cluster, overplotted with best match spectral templates at the measured redshifts, are presented in Fig. 1 (for ACT-CL J0320.4+0032) and Figs. A1-A6 in the Appendix for the other clusters in the sample. In these figures, the left hand panel shows a 9 × 9 false colour SDSS optical image (g, r, i) of the cluster, highlighting galaxies for which redshifts were measured. In the right hand panel, a selection of spectra spanning the magnitude range of the members are shown, and the spectrum for the brightest object is that of the BCG. In the case of ACT-CL J0320.4+0032, we see relatively broad emission lines in the spectrum of the BCG (Fig. 1 ). As discussed in Section 4, this galaxy is a Type II quasar host, and this may be a rare example of a massive cluster in which quasar-mode feedback is observed to be actively taking place.
Since all of our clusters are located within the SDSS footprint, we were able to verify the SALT redshift measurements using a small number of objects in common with SDSS DR10 (Ahn et al. 2014 ). From 9 overlapping galaxies, we found that the median δz = z SALT − z SDSS = −1.0 × 10 −5 , with standard deviation σ = 3.9 × 10 −4 (we take the latter to indicate the level of uncertainty in the SALT redshift measurements). At z = 0.3, these translate into a median rest-frame velocity offset of −2.3 km s −1 with σ = 90 km s −1 . Given the relatively low redshift of the clusters in this study, a search of SDSS DR10 also yielded some additional spectroscopic redshifts within most of the clusters that were not matched with galaxies targeted by SALT. These objects are included in the analysis presented in Section 3 below.
Redshift success rate
Since this project is one of the first to use the MOS mode of RSS to collect galaxy redshifts, here we quantify our efficiency for the benefit of others planning to use this instrument for similar work. Fig. 2 shows the redshift measurement success rate as a function of galaxy r-band magnitude, where we define a successful redshift measurement as one with Q 3 (note that only galaxies with Q 3 are included in the sample used to measure cluster velocity dispersions, as described in Section 3 below). Overall, we successfully measured redshifts for 191 out of 372 galaxies targeted (51 per cent), spanning the r-band magnitude range 17.9-23.9; the top panels in Fig. 2 show the magnitude distributions of the target galaxies.
As described in Section 2.2 above, the design of SALT limits observations on the celestial equator to tracks of 3200 sec duration, and we observed some masks with one SALT track per target (obtaining 2 × 975 sec of integration per mask), and others with two SALT tracks per target (obtaining 4 × 975 sec of integration per mask). The columns of Fig. 2 show how the redshift success rate changes depending on whether one or two tracks were used. We see that the two-track observations result in more than double the efficiency for measuring redshifts for galaxies with 21 < r-band mag < 23. In two-track observations, we successfully measured redshifts for 53 per cent of galaxies with 21 < r-band mag < 22 and 18 per cent of galaxies with 22 < r-band mag < 23. The magnitude limit corresponding to redshift measurement efficiency of 70 per cent is r < 21 for one track, compared to r < 21.4 for the two track observations. Note that none of the above estimates take into account possible variation in observing conditions between the one versus two track observations, although the seeing was similar (see Table 1 ).
RESULTS
In this Section, we describe our measurements of cluster properties: redshift, velocity dispersion, and dynamical mass. Throughout we used only galaxies with secure redshifts (Q 3). Where needed, we adopt the coordinates of the BCG (as listed in Menanteau et al. 2013) as the cluster centre.
Cluster redshift measurements
We used the biweight location (Beers et al. 1990 ) to estimate cluster redshifts. Firstly, we remove obvious foreground and background galaxies not physically associated with the cluster by applying a 3000 km s −1 cut relative to the initial cluster redshift (as listed in Menanteau et al. 2013 ) and removed any galaxies determined to be interlopers (see Section 3.2 below). We then calculated the biweight location from the remaining galaxies. This procedure was iterated until the estimate for the redshift of the cluster converged. Peculiar velocities for galaxies were then calculated relative to this newly adopted cluster redshift estimate.
Determining cluster membership
Not all of the galaxies targeted in the SALT RSS field of view are identified as cluster members. For this work, we used an adaptation of the fixed-gap method to identify cluster members. This is similar to the procedure used by Fadda et al. (1996) and further refined in Crawford et al. (2014) . We define the peculiar velocity of a galaxy within a cluster as
where ∆v i is the peculiar velocity of the ith galaxy, z i is its redshift, andz is the redshift of the cluster as estimated using the biweight location (see Section 3.1 above).
To find the interlopers, we sorted all galaxies by their peculiar velocities and identified any adjacent galaxies (in velocity space) with gaps greater than 1000 km s −1 . De Propris et al. (2002) argue that galaxy clusters correspond to well-defined peaks with respect to recessional velocity and that gaps between successive galaxies of more than 1000 km s −1 indicate interlopers. We iteratively remove Table 2 . Spectroscopic redshifts of galaxies in the direction of ACT-CL J0320.4+0032 measured using SALT RSS: m r is the SDSS r-band magnitude of the object; z is the redshift; Q is the redshift quality flag (see Section 2.4); Em. Lines? indicates objects which show emission lines in their spectra (e.g., [OII] λ 3727); Member? indicates objects which are determined to be cluster members (see Section 3.2); r (Mpc) indicates the projected distance from the ACT cluster position as given by Hasselfield et al. (2013) . Member galaxies in Mask 'S' have redshifts from SDSS DR10 (Ahn et al. 2013 galaxies with gaps of greater than 1000 km s −1 compared to their neighbour until the number of galaxies in the cluster remains constant. Any galaxies with projected distance from the cluster centre coordinates greater than R 200c (the radius within which the mean density is 200 times the critical density of the Universe), were not considered to be associated with the cluster and therefore rejected. Note that we relate velocity dispersion to cluster mass M 200c using a scaling relation, and calculate R 200c accordingly (assuming spherical symmetry; see Section 3.3 below).
Galaxies flagged as members of ACT-CL J0320.4+0032 are indicated in Table 2 ; equivalent tables for the other clusters targeted in our SALT observations can be found in the Appendix.
Determining velocity dispersion and mass
We used the biweight scale estimator (described in Beers et al. 1990 ) to calculate the cluster velocity dispersion σ v from the galaxies selected as members. Similarly to Sifón et al. (2013) , we convert our velocity dispersion measurements into estimates of dynamical mass by applying a scaling relation measured in cosmological simulations. Sifón et al. (2013) used the relation of Evrard et al. (2008) , derived from dark matter only simulations, for this purpose. This assumes that galaxy velocities follow the same relation as dark matter particles in N-body simulations. However, it has been shown (e.g., Carlberg 1994; Colín et al. 2000 ) that the velocity of subhalos is biased with respect to the dark matter. So, instead we adopt the relation of Munari et al. (2013) , which was calibrated using subha- Duffy et al. (2008) . The Members column gives the total number of members for each cluster; the number of square brackets is the number of these members with redshifts from SDSS DR10. The Y 500c values are taken from Hasselfield et al. (2013) . We do not report a dynamical mass measurement for ACT-CL J0156.4-0123 as only five members were identified. 
where A = (1177 ± 4.2) km s −1 , α = 0.364 ± 0.0021 and E(z) = Ω m (1 + z) 3 + Ω Λ (the factor of 0.7 accounts for the assumption of H 0 = 70 km s −1 Mpc −1 in this work). The parameters A and α are the normalisation and slope of the relation Munari et al. (2013) obtained from a cosmological hydrodynamical simulation including a model for AGN feedback, using galaxies (with stellar masses > 3 × 10 9 M ) as the velocity tracers (see their Table 1 ). In comparison to the Evrard et al. (2008) relation used in Sifón et al. (2013) , equation (2) results in masses which are 16 − 26 per cent smaller for a given velocity dispersion. This is due to dynamical friction and tidal disruption and mergers, which act on galaxies but not on dark matter particles (Munari et al. 2013) . This issue will be discussed in detail in the context of the ACT sample, with reference to numerical simulations, in Sifón et al., in preparation. For convenience, and comparison with other results, we convert our M 200c estimates into M 500c , following the appropriate c − M relation given in Duffy et al. (2008) . We estimated uncertainties on all cluster properties by bootstrap resampling 5000 times. Table 3 lists the properties we have measured for each cluster, i.e., number of members, redshift z, velocity dispersion σ v , dynamical mass M 200c (M 500c ) and associated radius R 200c (R 500c ), and SZ Comptonisation parameter Y 500 (as listed in Hasselfield et al. 2013 ). The clusters range in M 200c from (5.1 − 20.0) × 10 14 M and span the redshift range 0.3 < z < 0.55. We report spectroscopic redshifts for the first time in the cases of ACT-CL J0156.4-0123 and ACT-CL J2058.8+0123. These new redshift measurements are in excellent agreement with the photometric redshift estimates for these systems recorded in Menanteau et al. (2013) . Note that we do not report a velocity dispersion measurement and dynamical mass for J0156.4-0123, as only 5 spectroscopic members were identified in our observations.
Cluster properties
DISCUSSION
Previous measurements of the SZ Y -mass relation
As noted in Section 3.3, in deriving dynamical mass estimates of the clusters observed with SALT we have followed the approach of Sifón et al. (2013) , who observed 16 southern ACT clusters with Gemini and the VLT. However, in this work we have adopted the scaling relation of Munari et al. (2013) , rather than Evrard et al. (2008) , for the conversion of velocity dispersion into mass. We present a comparison of the SALT clusters to the Sifón et al. (2013) sample in the Y 500c − M 500c plane in Fig. 3 ; note that for all clusters we use the Y 500c values reported in Hasselfield et al. (2013) , and have converted the M 200c measurements for all clusters to M 500c using the c − M relation of Duffy et al. (2008) .
As can be seen in Fig. 3 , the ACT clusters observed with SALT occupy the same region of the Y 500c − M 500c plot as the Sifón et al. (2013) sample. Also plotted in Fig. 3 are some recent Y 500c − M 500c relations from the literature: the baseline mass calibration adopted in the Planck Collaboration (2013) cosmological study (calibrated from X-ray observations, and here we assume the hydrostatic bias parameter b = 0.2); the relation of Marrone et al. (2012) , derived from Sunyaev-Zel'dovich Array (SZA) observations of Local Cluster Substructure Survey (LoCuSS) clusters, which have mass estimates from gravitational weak lensing (Okabe et al. 2010) ; and the relation of Andersson et al. (2011) , with masses measured from Chandra and XMM-Newton observations of South Pole Telescope clusters (Vanderlinde et al. 2010) .
We find that with the adoption of the Munari et al. (2013) scaling relation, the ACT clusters scatter around the relations measured by Planck Collaboration (2013) and Andersson et al. (2011) , which are both derived from X-ray observations (note however that in this work we do not correct for Malmquist-like bias as was done in Sifón et al. 2013) . The data have a higher normalisation than is found in the weak-lensing based SZA/LoCuSS measurement (Marrone et al. 2012). If we had instead used the Evrard et al. (2008) σ v − M 200 scaling, the dynamical mass measurements would be 16 − 26 per cent higher, causing the majority of the ACT clusters to lie above all of these recent scaling relation measurements. Such a bias in the scaling relation normalisation would lead to larger inferred values for σ 8 (the normalisation of the dark matter power spectrum) and Ω m in a cosmological analysis (see, e.g., the discussion in Hasselfield et al. 2013 , where the impact of various different scaling relation assumptions is considered). This issue will be discussed in detail, with reference to results from cosmological simulations, in Sifón et al. (in prep.) , which will present an updated fit to the Y 500c − M 500c relation using the full sample of 48 ACT clusters with velocity dispersion measurements from the literature, Gemini, SALT, and the VLT.
The cluster which deviates most from the southern ACT sample is ACT-CL J0320.4-0032 (the most massive cluster in this study), which has a somewhat lower Y 500c than expected given its mass. Based on the uncertainty in its dynamical mass, it deviates from the Planck Collaboration (2013) Y 500c − M 500c scaling relation by 2.3σ. If this has a physical (rather than statistical) cause, it could be due to substructure in the line of sight velocity distribution; this could lead to an overestimate of the velocity dispersion, and in turn the dynamical mass. More spectroscopic members need to be identified in order to test if this is the case. Alternatively, we know that the BCG of this cluster is a quasar host, and it may be possible that recent AGN activity has had some influence on the intracluster medium (ICM), and hence the SZ signal, although more data are needed to investigate this.
ACT-CL J0320.4-0032: a Type II quasar hosted in a Brightest Cluster Galaxy
As seen in Fig. 1 (2012) conducted a study of the morphologies of Type II AGN hosts using these data, finding that the host galaxy (SDSS J032029.78+003153.5 in their catalogue) is an elliptical with a somewhat disturbed morphology, and possibly a double nucleus. Therefore it may be the case that the BCG has undergone a recent merging event, fuelling the AGN. The object is not detected as a 1.4 GHz source in either FIRST (Faint Images of the Radio Sky at Twenty-cm; Becker et al. 1995) or NVSS (National Radio Astronomy Observatory Very Large Array Sky Survey; Condon et al. 1998) . The BCG of ACT-CL J0320.4-0032 may be only the third case of a Type II quasar being discovered in a cluster, after IRAS 09104+4109 (Kleinmann et al. 1988; O'Sullivan et al. 2012) and the recent discovery that the central galaxy of the Phoenix Cluster at z = 0.596 is a Type II quasar (Ueda et al. 2013) . In the latter case, the quasar has evidently not yet stemmed the cooling of gas, as the central galaxy is also undergoing a starburst (McDonald et al. 2012 (McDonald et al. , 2014 . The study of such rare systems is important for quantifying the effect of quasar-mode feedback on the ICM (see the review by Fabian 2012) . It is well established that radio jets, triggered by radiatively inefficient, low levels of accretion onto supermassive black holes in BCGs, carve out cavities in the ICM (e.g., McNamara et al. 2005 ; Hlavacek-Larrondo et al. 2013); indeed, this is the main evidence we have for the influence of AGN activity on large scales. The gas that fuels radio mode AGN is thought to originate in the hot intracluster material, as supported by recent analyses indicating that radio AGN inhabit environments that support hot at-mospheres (Gralla et al. 2014) . Quasar-mode feedback, on the other hand, is radiatively efficient, associated with high accretion rates, drives ubiquitous winds (with velocities ∼ 800 km s −1 ; McElroy et al. 2014) , and is thought to be responsible for the quenching of star formation in massive galaxies (e.g., Di Croton et al. 2006; Bower et al. 2006) . Evolution is expected from the quasar-mode to radio-mode (e.g., Churazov et al. 2005) , with the former including a highly obscured stage that keeps the quasar hidden from view in the optical (e.g., Hopkins et al. 2005) . Sometimes, radio-emitting bubbles are seen in association with Type II quasars, as in the case of the Teacup AGN (Harrison et al. 2014) .
Therefore, with only a couple of other similar systems known, ACT-CL J0320.4-0032 may be an important system to study, in order to understand the evolution between these modes of feedback in very massive haloes. As noted above, the SZ signal for ACT-CL J0320.4-0032 is relatively low given its dynamical mass, although only at the 2.3σ level. In a study investigating radio-mode feedback, Gralla et al. (2014) found that the SZ effect associated with radio AGN host haloes is somewhat lower than expected from SZ-mass scaling relations. The possibility of suppression of the SZ signal by AGN feedback in this cluster (perhaps from previous radio-mode feedback episodes) could be investigated using X-ray observations (there are no data on this object in the Chandra or XMM-Newton archives), through measuring the cluster mass with X-ray proxies, and searching for evidence of cavities in the X-ray emission. If seen, this would indicate a previous radio-mode feedback episode. For the other two known Type II quasars hosted in cluster BCGs, we note that some evidence for cavities has recently been reported on the basis of Chandra observations of the Phoenix cluster (Hlavacek-Larrondo et al. 2014 ), but no cavities have yet been identified in IRAS 09104+4109 (Hlavacek-Larrondo et al. 2013) . In performing such a study, care must be taken to separate the emission of the quasar from the cluster signal. Such observations, when combined with optical spectroscopy, can also be used to measure the obscuration of the nucleus (e.g., Jia et al. 2013) . Spatially resolved spectroscopic observations may also be used to investigate outflows from the quasar (e.g., Villar-Martín et al. 2012; McDonald et al. 2014; McElroy et al. 2014) .
SUMMARY
We have conducted a pilot program of spectroscopic follow-up observations of galaxy clusters discovered via the SZ effect, by ACT in its equatorial strip survey, using the RSS instrument on SALT. We successfully measured secure redshifts for 191 out of 372 galaxies (overall 51 per cent efficiency) in 7 cluster fields, targeting galaxies with r-band magnitudes in the range 17.9-23.9, with between 1950-3900 sec of exposure time.
We measured the redshifts, velocity dispersions, and estimated dynamical masses of the clusters. We made the first spectroscopic redshift measurements for two systems, ACT-CL J0156.4-0123 (z = 0.456) and ACT-CL J2058.8+0123 (z = 0.327), finding these to be in excellent agreement with the photometric redshift estimates presented in Menanteau et al. (2013) . Using a scaling relation from the cosmological hydrodynamical simulations of Munari et al. (2013) per cent smaller. We found that the SALT clusters occupy a similar region of the Y 500c − M 500c plane to the Sifón et al. (2013) sample, and that they are in good agreement with recent measurements of the Y 500c − M 500c relation measured based on X-ray observations. The ACT clusters are slightly more massive on average than would be expected if the Marrone et al. (2012) weak-lensing based Y 500c −M 500c relation is used for comparison. A future study (Sifón et al., in prep.) of the complete sample of 48 ACT clusters with dynamical mass measurements from Gemini, SALT, and the VLT will present an updated measurement of the Y 500c − M 500c relation, and consider in detail the potential sources of bias in the observational measurements through comparison with the results of numerical simulations.
In conducting this study, we also found that the BCG in ACT-CL J0320.4-0032 is host to a previously identified Type II quasar (Zakamska et al. 2003; Villar-Martín et al. 2012 ). However, these previous studies were not aware that this object is located in a massive cluster of galaxies, and it is, to our knowledge, only the third object of its kind discovered. Further follow-up observations of this object may help to illuminate the role played by quasar-mode feedback in massive clusters.
Overall, this study has proved to be a successful early use of SALT for extragalactic astronomy. These results, as well as continued efforts to improve the telescope and instrument performance, justify a more extensive use of SALT in the future for exploring higher z clusters, such as those that are being discovered with ACTPol (Naess et al. 2014) .
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APPENDIX
The tables below list the spectroscopic redshifts measured with SALT RSS in each ACT cluster field. We also present a selection of images and spectra in the same style as Fig. 1 . Table A1 . Spectroscopic redshifts of galaxies in the direction of ACT-CL J0045.2-0152 measured using SALT RSS; see Table 2 for an explanation of the Relative Flux Figure A1 . The z = 0.55 cluster ACT-CL J0045.2-0152 (see Fig. 1 for an explanation of symbols and colours). Table A2 . Spectroscopic redshifts of galaxies in the direction of ACT-CL J0156.4-0123 measured using SALT RSS; see Table 2 for an explanation of the Relative Flux Figure A2 . The z = 0.46 cluster ACT-CL J0156.4-0123 (see Fig. 1 for an explanation of symbols and colours) The unlabelled member galaxy is from SDSS DR10. Table A3 . Spectroscopic redshifts of galaxies in the direction of ACT-CL J0219.9+0129 measured using SALT RSS; see Table 2 for an explanation of the Relative Flux Figure A3 . The z = 0.36 cluster ACT-CL J0219.9+0129 (see Fig. 1 for an explanation of symbols and colours). Table A4 . Spectroscopic redshifts of galaxies in the direction of ACT-CL J0342.7-0017 measured using SALT RSS; see Table 2 for an explanation of the Relative Flux Figure A4 . The z = 0.30 cluster ACT-CL J0342.7-0017 (see Fig. 1 for an explanation of symbols and colours). Table A5 . Spectroscopic redshifts of galaxies in the direction of ACT-CL J0348.6-0028 measured using SALT RSS; see Table 2 for an explanation of the Relative Flux Figure A5 . The z = 0.35 cluster ACT-CL J0348.6-0028 (see Fig. 1 for an explanation of symbols and colours). Table A6 . Spectroscopic redshifts of galaxies in the direction of ACT-CL J2058.8+0123 measured using SALT RSS; see Table 2 for an explanation of the Relative Flux Figure A6 . The z = 0.33 cluster ACT-CL J2058.8+0123 (see Fig. 1 for an explanation of symbols and colours).
